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line 69, for "36" read "35» 
line 71, for "37" read "36* 
line 73, for "38" read "37" 
line 75, for »39" read "38" 
line 77, /or "40" read "39" 
line 79, for "41" read "40" 
lines 81 and 82, delete 
line 83» /or "43" read "41" 

THE PATENT OFFICE, 

26th January, xg62 . 



3D : 
57- 



© 



DS 60230/1(1) /R. 153 200 1/62 TXL 



BNSDOCID: <GB 852B47A I > 



PATENT SPECIFICATION 

NO DRAWINGS 
Inventors: DAVID NEVILLE KIRK and VLADIMIR PETROW 




852,847 



Dote of filing Complete Specification : Feb. 24 % 1959. 
Application Date: March 4, 1958. No. 6955^ 

Complete Specification Published: Nov. 2, I960. 



index at acceptance:— Classes 2(3), U2, U4(A1 : A2 : Bl : B2 : CI : C2 : C3 : C4 : C5 : C9 : CIO: D : X), 
U5) ; and 81(1), B(1Z : 2Z). J 

International Classification: — A61k. C07c. 

COMPLETE SPECIFICATION 

Improvements) in or relating to 6-Methyl Steroid Compounds' 



10 



15 



20 



25 



30 



We, The British Drug Houses Limited, 
a British Company, of 16 — 34 Graham Streets 
City Road, London, N.l, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and tie method by 
which it is to be performed, to be particularly 
described in and by the following statement : — 

This invention is for improvements in or. 
relating to 6-methyl steroid compounds and 
has particular reference to the 1-dehydro de- 
rivatives of certain unsaturated steroidal' 6- 
methyl-3-ones. 

It is an object of the present invention to 
provide a process for the conversion of 3 - 
oxo - A 4 - 6 - methyl and 3 - oxo - A 4:C - 6 - 
methyl steroidal derivatives into the corres- 
ponding 1 - dehydro - derivatives which are 
a new class of compounds often possessing 
high biological activity. 

The present invention provides 3 - oxo - 
A 1:4:6 - 6 methyl steroids having, apart from 
substituents at the 16- and 17-positions, the 
general formula 



According to the present invention there is 
provided a process for the preparation of 3 - 
oxo - A l:1 - 6 - methyl and 3 - oxo - 
A i:4:o - 6 - methyl steroids which process 
comprises reacting the corresponding 3 - oxo - 
A* - 6 - methyl or 3 - oxo - A 4;C - 6 - methyl 
steroid including the structure 





where A is hydrogen or a keto or hydroxy! 
group which derivatives are of value on 
account of their biological properties or as 
intermediates in the preparation of compounds 
with useful biological properties as herein indi- 
cated or as is apparent to those skilled in the 
art. 



(II) 



(with or without a double bond at the 6:7 
position) with 2:3 - dicyano - p - benzo- 
quinone, which may be additionally substituted 
with one or two chlorine atoms, in a solvent. 
Preferably 2:3 - dicyano - 5:6 - dichloro - 
1:4- benzoquinone is employed. 

The choice of solvent is not critical pro- 
viding both the steroid and quinone are sol- 
uble and stable therein. Benzene, dioxan, pro- 
pyl acetate and acetic acid are preferred. 
Other solvents that may be employed include 
chlorobenzene, diethyleneglycol diethyl ether, 
phenetole, dimethylfonriamide or nitrobenzene. 
The dehydrogenation reaction is preferably 
carried out at an elevated temperature and 
conveniently between 80° C and 110° C 
Theoretically the reaction is best performed 
under nitrogen, but this precaution has little 
practical significance in the majority of cases 
herein. The rate of dehydrogenation may be 
increased by addition of a catalytic quantity 
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of a proton donor and in particular by the 
addition of a catalytic quantity of p - nitro- 
phenol. Completion of the reaction is generally 
indicated by discharge of the colour of the 

5 quinone and/or by the fact that further quan- 
tities of the hydroquinone derivatives are no 
longer deposited from the hot reaction liquors. 
Alternatively, completion of the reaction may 
be determined by estimating the quantity of 

10 quinone present in the reaction liquors by 
standard methods well known to those skilled 
in the art. 

The 1 - dehydro - steroidal derivative is 
isolated from the reaction liquors by any con- 

15 venient procedure. Thus the reaction liquors 
may be filtered to remove the sparingly soluble 
hydroquinone, extracted with aqueous alkali to 
remove phenolic products, evaporated to dry- 
ness, under reduced pressure if desired, and 

20 the residual solids crystallised in the usual 
way. Other methods will be apparent tQ those 
skilled in the art. 

The process of the invention is of wide 
applicability and may, in general, be applied 

25 to 3 - oxo - A 1 - 6 - methyl and 3 - oxo - 
A lsc - 6 - methyl derivatives of androstane, 
pregnane, cholestane and spirostane containing 
additional substituents which do not interfere 
with the process of the invention as herein- 

30 under indicated. 

Oxo groups, and in particular oxo groups 
in positions C-ll, 17 and 20 (including 20 - 
oxo - 16 - ene). 

Hydroxy, alkoxy and acyloxy groups, and 

35 in particular hydroxy, alkoxy and acyloxy 
groups in positions C-6, 11, 16, 17, 20 and 
21. 

Fluorine atoms, and in particular fluorine 
atoms in position C-9. 
40 Alkyl grqups, and in particular alkyl groups 
containing up to 5 carbon atoms in positions 
C-2, 4, 16 and 17. 

Vinyl groups and in particular vinyl groups 
at position C-17. 
45 Ethynyl and substituted ethynyi groups con- 
taining up to 4 carbon atoms, and in particu- 
lar such groups at position C-17. 

The invention also provides the following 
new steroidal 6 - methyl -1:4- dien - 3 - 
50 ones and 6 - methyl - 1:4:6 - trien - 3 - 
ones which are of value in steroid technology, 
in the furtherance of steroidal research and in 
the application of steroidal materials to veteri- 
nary or medical practice, whether as tablets, 
55 elixirs, injections, implants, or other types of 
pharmaceutical preparation well known to 
those skilled in the art. 

Cholestane series 
6* - Methylcholesta -1:4- dien - 3 - one 
60 and 6 - methylcholesta -1:4:6- trien - 3 - 
one which are of value for the reduction of 
blood cholesterol levels. 

Spirostane series 
6a - Methyl - 25D - spirosta -1:4- dien - 
65 3 - one, 6 - methyl - 25D - spirosta - 1:4:6- 



trien - 3 - one and 6 - hydroxy - 6 - methyl - 
25D - spirosta -1:4- dien - 3 - one which 
are of value as intemediates in the preparation 
of 6 - methylated aromatic steroid hormones 
into which intermediates they may be con- 70 
verted by reaction in solution in acetic an- 
hydride with toluene - p - sulphonic acid. 

Androstane series 
17/2 i. Hydroxy - 6? - methylandrosta - 1:4 - 

dien - 3 - one 75 
17/? - Hydroxy - 6.8 _ methylandrosta -1:4- 

dien - 3 - one 
17B - Hydroxy - 6 - methylandrosta -1:4:6- 

trien - 3 - one 
6- - Methylandrosta - 1:4 - diene - 3:17 - 80 

dione 

673 - Methylandrosta - 1:4 - diene - 3 : 17 - 
dione 

6 - Methylandrosta -1:4:6: - triene -3:17- 

dione 85 
17 ; # - Hydroxy - 6*: 17a - dimethylandrosta - 

1:4- dien - 3 - one 
17/? - Hydroxy - 6fi: 17* - dimethylandrosta - 

1:4 -dien- 3 - one 
178 - Hydroxy - 6: 17* - dimethylandrosta - 90 

1:4:6- trien - 3 - one 
17/ - Ethynyl - 17'? - hydroxy - 6- - methyl- 
androsta -1:4- dien - 3 - one 
17 * - Ethyl - 17tf - hydroxy - 6* - methyl- 
androsta -1:4- dien - 3 - one 95 
17* - Vinyl - 17# - hydroxy - 6<- - methyl- 
androsta -1:4- dien - 3 - one 
17a - (But - 1 - ynyl) - 17£ - hydroxy - 6 < - 

methylandrosta -1:4- dien - 3 - one 
17* - Ethynyl - 176 - hydroxy - 6 - methyl- 100 

andrQSta - 1:4:6 - trien - 3 - one 
17/3 - Acetoxy - 4:6a - dimethylandrosta - 

1:4- dien - 3- one 
17£ - Acetoxy - 2:6a - dimethylandrosta - 

1:4- dien - 3 - one 105 
9? - Fluoro - 11/3: 178 - dihydroxy - 6% : 17* - 
dimethylandrosta -1:4- dien - 3 - one 
178 - Hydroxy - 6a - methyl - 17* - (prop - 
1 - ynyl) - androsta -1:4- dien - 3 - one 
which are oi value as intermediates in the 110 
preparation of 6-methylated aromatic steroidal 
hormones, into which they may be converted 
by reaction in solution in acetic anhydride 
with toluene - p - sulphonic acid, as inter- 
mediates in the preparation of biologically 115 
active compounds and in some cases on account 
of their biological properties. 

Pregnane series 
6v - Methylpregna - 1:4 - diene - 3:20 - 

dione 120 
6 - Methylpregna - 1:4:6 - triene - 3:20 - 
dione 

17a - Hydroxy - 6a methylpregna - 1:4 - 

diene - 3 : 20 - dione 
17-* - Hexamvyloxy - 6a - methylpregna - 125 

1:4- diene - 3 : 20 - dione 
11a - Hydroxy - 6< - methylpregna - 1:4 - 

diene -3:20 -dione 
11 - Oxo - 6a - methylpregna -1:4- diene - 

3: 20 -dione 130 
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6a : 16* - Dimethylpregna - 1:4- diene - 

3 : 20 - dione 
6* - Methylpregna -1:4:16- triene - 3 : 20 - 

dione 

5 6* - Methyl - 16 j : 17a - wpropylidenedioxy- 
pregna -1:4- diene - 3 : 20 - dione 
20/3 - Hydroxy - 62 - methylpregna - 1:4 - 

dien - 3 - one 
20 :20 - Bisethylenedioxy - 6a - methyl- 

10 pregna -1:4- dien - 3 - one 

Ethyl 6a - methyl - 3 - oxopregna - 1:4: 17 

(20) - trien - 21 - oate 
17a - Acetoxy - 6* - methylpregna -1:4- 
diene - 3 : 20 - dione 

15 which are of value as intermediates in the 
preparation of compounds with valuable biolo- 
gical properties such as progestational 
properties or properties associated with the 
adrenocortical hormones or as intermediates 

20 in the preparation of compounds with useful 
biological properties. Thus, for example, 
17a: 21 - dihydroxy - 6* - methylpregna - 
1:4- diene - 3 : 11 : 20 - trione and its acetate 
and lli#:17a:21 - trihydroxy - 6* - rnethyl- 

25 pregna -1:4- diene - 3 : 20 - trione and its 
acetate are of value on account of their hydro- 
cortisone-like anti-inflammatory properties. 

Following is a description by way of 
example of methods of carrying the invention 

30 into effect. 

Example 1 

6a - Methylpregna -1:4- diene - 3 : 20 - 
dione 

6a - Methylprogesterone (650 mg.) and 
35 2:3- dichloro -5:6- mcyanobenzoquinojie 
(500 mg.) in dry benzene (30 ml.) were boiled 
under reflux for 12 hours. The solids were 
removed by filtration, and the filtrate diluted 
with ether and washed with 4% aqueous 
40 sodium hydroxide, then with water, dried 
(Na«SO.,), stirred with decolourising charcoal, 
filtered and the solvent evaporated. Crystal- 
lisation from hexane gave 6a - methylpregna - 
1:4- diene - 3 : 20 - dione, prisms, m.p. 140 
45 to 141° C, [a] D «.fll° (c, 0.22 in chloro- 
form); X mSLX 245 m/t (15,400) in ethanol 
1697, 1655, 1616, 1602 cmr 1 (in chloro- 
form). 

Example 2 

50 6 - Methylpregna - 1:4:6- triene - 3 : 20 - 
dione 

6 - Methylpregna -4:6- diene - 3 : 20 - 
dione (200 mg.) and 2:3- dichloro -5:6 - 
dicyanobenzoquinone (200 mg.) in dry ben- 

55 zene (10 ml.) were heated under reflux for 7 
hours. The product was isolated as in the 
previous example. 6 - MetJrylpregna -1:4:6- 
triene - 3 : 20 - dione separated from acetone/ 
hexane (1:6) in rods, m.p. 168° C, [a] D + 

60 100° (c, 0.25 in cUoroform), A max 228 m/i 
(12,240) 303 mu. (10,860) A lufiex 251 mu 
(8,280) in ethanol. 



Example 3 

6 - Methylandrosta - 1:4:6- triene -3:17- 

dione 65 
6 - Methylandrosta -4:6- diene - 3:17- 
dione (60 mg.) and 2:3 - dichloro - 5:6 - 
dicyanobenzoquinone (50 mg.) in dry benzene 
(4 mi;) were heated under reflux for 12 hours, 
then the product was isolated as in previous 70 
examples. 6 - Methylandrosta - 1:4:6 - 
triene - 3 : 17 - dione formed prisms, [from 
acetone/hexane, (1:5)] m.p. 219 to 221° C, 
Hi> 22 + 84 0 (c, 0.21 in chloroform), A mai 227 
mu (12,720), 301 (11,720) 250 mu 75 

(9,050) in ethanol. 

Example 4 

17/3 - Hydroxy - 6a - methylandrosta -1:4- 
dien - 3 - one 
6a - Methyltestosterone (120 mg.) and 2:3- 80 
dichloro - 5:6 - dicyanobenzoquinone (120 
mg.) in dry benzene (6 ml.) were heated under 
reflux for 16 hours, and the product isolated 
as in previous examples. 17i# - Hydroxy - 6* - 
methylandrosta - 1:4 - dien - 3 - one 85 
separated from ether/hexane (1:4) in prisms, 
m.p. 136 to 139° C, [a] D 21 + 2° (c, 0.09 in 
chloroform) A maS5 244 m/u (13,270) in ethanol. 
Example 5 

17/? - Hydroxy - 68 - methylandrosta -1:4- 90 
diene - 3 - one 
6fi - Methyltestosterone, treated as de- 
scribed for the 6a - methyl isomer, gave 17/? - 
hydroxy - 6,8 - methylandrosta -1:4- dien - 
3 - one, prisms from ether, m.p. 188 to 190° 95 
245 (14,070) in ethanol. 
Example 6 

170 - Hydroxy - 6#: 17« - di?nethylandrosta - 
1:4- dien - 3 - one 
6ft: 17a ^ Dimethyltestosterone (100 mg.) 100 
and 2:3 - dichloro - 5:6 - dicyanobenzo- 
quinone (100 mg.) in dry benzene (4 ml.) were 
heated under reflux for 7 hours, when the 
product was isolated as in previous examples. 
17/3 - Hydroxy - 6/3: 17a - dimethyl androsta - 105 
1:4 - dien - 3 - one separated, from ether/ 
hexane (1:6) in needles, 17° (c, 0.23 

in chloroform), m.p. 118 to 120° C. a A mas 
245 m/x (14.480). 

Example 7 110 
Purified dioxan (5 mi) was substituted for 
benzene in the previous Example, with similar 
results. 

Example 8 

n - Propyl acetate (5 ml.) was substituted 115 
for benzene in Example 1 with similar results. 
Example 9 
Acetic acid (5 ml.) was substituted for ben- 
zene in Example 1 with similar results. 

Example 10 120 
6a - Methylpregna - 1:4 - diene - 3:20 - 
dione 

6* - Methylprogesterone (100 mg.), 2:3 - 
dichloro -5:6- dicyanobenzoquinone (90 mg.) 
and p - nitrophenol (10 mg.) in dry benzene 125 
were heated under reflux for 6 hours and the 
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product isolated as in Example 1. 6* - Methyl- 
pregna -1:4- diene - 3 : 20 - dione was ob- 
tained, m.p. and mixed m.p. 139 to 141° C. 
with tiie sample obtained in Example 1, \ mnXt 

5 245 my (15,450) in ethanol. 

Example 11 
2:3 - Dicyanobenzoquinone was substituted 
for the dichlorodicyanobenzoquinone in the 
previous example, and the mixture heated 

10 under reflux for 24 hours, 6?. - Methylpregna - 
1:4 - diene - 3 :20 - dione, m.p. 139 to 140° 
C, A mas . 245 m« (15,320) in ethanol was ob- 
tained. 

Example 12 
15 17* - Hydroxy - 6* - methylpregna -1:4- 
diene - 3 : 20 - dione 
17* - Hydroxy - 6* - methylprogesterone 
(200 mg.) and 2:3- dichloro -5:6- dicyano- 
benzoquinone (200 mg.) in dry benzene (4 
20 ml.) were heated under reflux for 7 hours, and 
the product isolated as in Example 1. 17* - 
Hydroxy - 6* - methylpregna - 1:4- diene - 
3 :20 - dione separated from acetone/hexane 
(1:4) in prisms, m.p. 235 to 237° C, [?-W* 
25 +12° (c y 02.9 in chloroform), A l?: , x . 244.5 
my (14,700) in ethanol. 

Example 13 
6<:16z - Dimethylpregna - 1:4 - diene - 
3 : 20 - dione 

30 6*: 16* - Dimethylprogesterone (100 mg.) 
and 2:3 - dichloro - 5:6 - dicyanobenzo- 
quinone (80 mg.) in dry benzene (8 ml.) were 
heated under reflux for 22 hours and the 
product isolated as in Example 1. 6a: 16a - 

35 Dimethylpregna -1:4- diene - 3 : 20 - dione 
crystallised from acetone/hexane (1 : 3) in 
prisms, m.p. 132 to 134° C, A^/245 my 
(13,900) in ethanol. 

Example 14 

40 6a - Methylckolesta -1:4- dien - 3 - one 

6a - Methylcholest - 4 - en - 3 - one (150 
mg.) and 2:3- dichloro -5:6 - dicyanobenzo- 
quinone (120 mg.) in dry benzene (8 ml.) were 
heated under reflux for 18 hours, then the 

45 product was isolated as in Example 1. 6* - 
Methylckolesta -1:4- dien - 3 - one was 
obtained as a gum, [a] D 2 * -r 21° (c, 0.15 in 
chloroform) A :uax . 245 m,« (13,700) in ethanol. 
Example 15 

50 6 - Methylckolesta -1:4:6- men - 3 - one 
6 - Methylcholesta - 4:6 - dien - 3 - one 
(250 mg.) and 2:3- dichloro -5:6- dicyano- 
oenzoquinone (200 mg.) in dry benzene (20 
ml.) v/ere heated under reflux for 10£ hours, 

55 then the product was isolated as in Example 1. 
6 - Methylckolesta - 1:4:6 - trien - 3 - one 
crystallised from aqueous ethanol in prisms, 
m.p. 80 to Sl° C A inas . 229 my (11,440), 
303 my (9,290) X iatkat 250 my (8,460). 

60 Example 16 

6* - Methyl - 25D - spirosta - 1:4 - dien - 
3 - one 

6* - Methyl - 25D - spirost - 4 - en - 3 - 
one (50 mg.) and 2:3- dichloro - 5: 6 - di- 
65 cyanobenzoquinone (45 mg,) in dry benzene 



(4 ml.) were heated under reflux for 35 hours, 
and the product isolated as in Example 1. 62 - 
Methyl - 25D - spirosta -1:4- dien - 3 - one 
separated from methylene chloride/methanol 
ri:4) in needles, m.p. 237 to 239° C, A JJiax 70 
244 my (15,330), [a] D 2,i -34° (c, 0.19 in 
chloroform). 

Example 17 
6 - Methyl - 25D - spirosta - 1:4:6- trien - 

3 - one 75 

6 - Methyl - 25D - spirosta - 4: 6 - dien - 
3 - one (210 mg.) and 2:3- dichloro -5:6- 
dicyanobenzoquinone (160 mg.) in dry benzene 
(20 ml.) were heated under reflux for 1 1 hours, 
then the product was isolated as in Example 80 
1. 6 - Methyl - 25D - spirosta - 1:4:6 - 
irien - 3 - one formed needles from methylene 
chloride/methanol (1:3), m.p. 253 to 255° 
C, A JJ13X 228 my (i3,110), 303 my (11,252), 
Aiaj;** 250 ma (9,260). 85 

Example 18 
17/? - Hydroxy - 6 - methylandrosta -1:4:6- 
trien - 3 - one 

178 - Hydroxy - 6 - methylandrosta -4:6- 
dien - 3 - one (100 mg.) and 2:3- dichloro - 90 
5:6 - dicyanobenzoquinone (85 mg.) in dry 
benzene (4 ml.) were heated under reflux for 
13 hours, then the product was isolated as in 
Example 1. 178 - Hydroxy - 6 - methyl- 
imdrosta - 1:4:6 - trien - 3 - one separated 95 
frcm ether/hexane (1 : 4) in prisms, m.p. 169 to 
170° C, A (JJ ,, 228 mu (11,470), 251 m« 
(8,020), 302.5 m/t (10,520). 

Example 19 

6' - Methylandrosta - 1:4 - diene - 3:17 - 100 
dione 

6* - Methylandrost - 4 - ene -3:17- dione 
(120 mg.) and 2:3- dichlorq. -5:6- dicyano- 
benzoquinone (100 mg.) in dry benzene (10 
nil.) were heated under reflux for 24 hours, 105 
then the product was isolated as in Example 
1. 6a - Methylandrosta -1:4- diene - 3 : 17 - 
dione separated from acetone/hexane (1 : 6) in 
prisms, m.p. 210 to 212° C, A :uax 243 m«. 
(14,540), [a] D - w -f- 103 (c, 0.28 "in chloroform). 110 

Example 20 
68 - Methylandrosta - 1:4 - dien - 3:17 - 
dione 

68 - Methylandrost - 4 - ene - 3:17 - 
dione (80 mg.) and 2:3 - dichloro - 5:6 - 115 
dicyanobenzoquinone (70 mg.) in dry benzene 
f 7 ml.) were heated under reflux for 13 hours, 
then the product was isolated as in Example 
1. 68 - Methylandrost - 4 - ene - 3 : 17 - dione 
crystallised from ether-hexane (1 : 5) in needles, 120 
m!p. 176 to 178° C, K,^ 243 my (14,000), 
[x] h - x -f 102 (c, 0.19 in chloroiorm). 

Example 21 
2:3 - Dicyanobenzoquinone (50 mg.) was 
substituted for the dichloro - dicyanobenzo- 125 
quinone in Example 3, and heating was con- 
tinued for 20 hours with similar results. 
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Example 22 
17ft - Hydroxy - 6a: 17* - DimetJtylandrosta - 
1:4- - 3 - one 
17.8 - Hydroxy - 6a : 17* - dimethylandrost - 
5 4 - en - 3 - one (60 mg.) and 2: 3 - dichloro- 
5:6- dicyanobenzoquinone (50 mg.) in dry 
benzene (4 mL) were heated under reflux for 
10 hours, then the product was extracted as in 
Example 1. 17,5 - Hydroxy - 6a: 17* - di- 
10 _ methylandrosta - 1:4 - dien - 3 - one crys- 
tallised from ether/hexane (1:8) in rectangu- 
lar prisms, m.p. 143 to 144° C, A mas 244 
mix (14,080) in ethanol. 

Example 23 

15 17,8 - Hydroxy - 6: 17* - dimethylandrosta - 
1:4:6- trien - 3 - one 
17/3 - Hydroxy - 6 : 17a - dimethylandrosta - 
4:6 - dien - 3 - one (110 mg.) and 2:3 - 
dichloro -5:6- dicyanobenzoquinone (90 mg.) 

/u in dry benzene (10 ml.) were heated under 
reflux for 20 hours, and the product isolated 
as in Example 1. 17,3 - Hydroxy - 6: 17* - 
dimethylandrosta - 1:4:6 - trien - 3 - one 
separated from ether/hexane (1 : 3) in needles, 

25 m. p . 148 to 149° C, A max . 229 m/* (12,780), 
250 mu (8,840), 303 m,a (11,215) in ethanol. 

Example 24 

17a - Ethynyl - 17ft - hydroxy - &* - methyl- 
- ft androsta -1:4- dien - 3 - one 

* u 6* - Methylethisterone (150 mg.) and 2 : 3 - 
dichloro - 5:6 - dicyanobenzoquinone (170 
mg.) and p - nitrcphenol (15 mg.) in dry ben- 
zene (8 ml.) were heated under reflux for 18 
hours, and the product isolated as in Example 
35 1. 17a - Etlvynyl - 17.0 - hydroxy - 6a - 
metlrylandrosta - 1:4 - dien - 3 - one 
separated from ether/hexane (1 : 1) in prisms, 
m.p. 140 to 142° C, A nias . 244 m/* (13,730) 
in ethanol. 

Example 25 
17* _ Vinyl - 178 - hydroxy - 6a - methyl- 
androsta -1:4- dien - 3 - one 
17* - Vinyl - 178 - hydroxy - 6a - methyl- 
androst - 4 - en - 3 - one (0.5 g.) and 2: 3 - 

45 dichloro -5:6- dicyanobenzoquinone (0.5 g.) 
in dry benzene (10 ml.) were heated under 
reflux for 26 hours. 17* - Vinyl - 17j£ - 
hydroxy - 6a - methylandrosta - 1:4 - dien - 
3 - one, isolated as in Example 1, crystallised 

50 from acetone/hexane (1:4) in prisms, nxp. 
187 to 189° C, [a] D 20 + 3° (c, 0.18 in chloro- 
form) 244.5 mfM (14,760) in ethanoL 

Example 26 
17x - (But - 1 - ynyl) - 17$ - hydroxy - 

55 6a - methylandrosta -1:4- dien - 3 - owe 

17a - (But - 1 - ynyl) - 17ff - hydroxy - 
6a - methylandrost - 4 - en - 3 - one (200 
mg.) and 2:3 - dichloro -5:6- dicyano- 
benzoquinone (160 mg.) in dry benzene (15 

60 ml.) were heated under reflux for 20 hours 
and the product isolated as in Example 1. 
17a - (But - 1 - ynyl) - 178 - hydroxy - 6a - 
methylandrosta -1:4- dien - 3 - one crystal- 
lised from ether/hexane (1 : 4) in needles, m.p. 



133 to 136° C.j 245 m?x (13,370) in 65 

ethanol. 

Example 27 
17a: 21 - Dihydroxy - 6a - methylpregna - 
1:4- diene - 3 : 11 : 20 - inane 

6a - Methylcortisone (200 mg.) and 2 : 3 - 70 
dichloro - 5:6 - dicyanobenzciquinone (200 
mg.) in purified .dioxan (5 ml.) were heated 
under reflux until no further deposition of 
2:3- dichloro -5:6- dicyanohydroquinone 
(glistening plates) was observed (8 hours). The 75 
mixture was diluted with chloroform, the solids 
removed by filtration, and the solution washed 
with 5% sodium hydroxide solution saturated 
with sodium chloride until no more colour was 
removed in the aqueous phase. The chloro- 80 
form was then washed with saturated sodium 
chloride solution, dried (Na 2 S0 4 ) and evapor- 
ated. Purification from ethyl acetate/hexane 
(1 : 2) gave" 17a: 21 - dihydroxy - 6a - methyl- 
pregna - 1:4 - diene - 3:11:20 - trione in 85 
prisms, m.p. 231 to 234° C, A mas 238.5 
m,a (14,130) in ethanol. 

Example 28 
21 - Acetoxy - 17^ - hydroxy - 6a - methyl* 
pregna -1:4- diene - 3 : 1 1 : 20 - trione 90 

6a - Methylcortisone acetate (60 mg.) and 
2:3- dichloro -5:6- dicyanobenzoquinone 
(50 mg.) in purified dioxan (3 ml.) were heated 
under reflux for 10 hours, snd the product 
isolated as in Example 27. 21 - Acetoxy - 95 
17a - hydroxy - 6* - methylpregna - 1:4 - 
diene - 3: 11:20 - trione was identified by 
its ultra-violet absorption spectrum, (>W 
238.5 m/x [e=l3 5 740] in ethanol) and infra- 
red absorption spectrum (u <nax . 1664, 1622, 100 
1603 cm. 1 in chloroform). 

Example 29 
ll,ff:17a:21 Tri/rydroxy - 6a - methyl- 
pregna -1:4- diene - 3 : 20 - dione 
6a - Methyl - hydrocortisone (100 mg.) and 105 
2:3 - dichloro -5:6- dicyanobenzoquinone 
(90 mg.) in anhydrous dioxan (5 ml.) were 
heated under reflux for 18 hours. Isolation as 
described under Example 27, and purification! 
from aqueous acetone, gave lift: 17a: 21 - no 
trihydroxy - 6a - methylpregna -1:4- diene - 
3:20 - dione, m.p. 204 to 208° C, [aJ D 22 + 

9 A°,J&,P' 21 m dioxan )> <W 243 m,u (e 
14,600) (in ethanol). 

Example 30 115 
21 - Acetoxy - 11\8: 17a - dihydroxy - 6« - 
methylpregna -1:4- diene - 3 : 20 - dione 
21 - Acetoxy - lift: 17a - dihydroxy - 6* - 
methylpregn - 4 - ene - 3:20 - dione (60 
mg.) and 2:3 - dichbra - 5:6 - dicyano- 120 
benzoquinone (50 mg.) were heated in puri- 
fied dioxan (4 ml.) under reflux for 12 hours. 
The product, isolated as in Example 27 was 
purified from aqueous acetone to give 21 - 
acetoxy - lift: 17a - dihydroxy - 6* - methyl- 125 
pregna -1:4- diene -3:20 - dione, m.p. 203 
to 206° C, [a]^ +103 o fe 012 ^ dioxan), 
Amax. 243.5 m/i (e= 14,750) in ethanoJL 
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Example 31 
17a - Ethyl - 17 ; S - hydroxy - 6* - meihyl- 
androsta -1:4- diene - 3 - 
. 17* - Ethyl - 17£ - hydroxy - 6a - methyl- 

5 androst - 4 - en - 3 - one (270 mg.) and 2:3- 
dichloro - 5:6 - dicyanobenzoquinone (270 
mg.) and p - nitrophenol (30 mg.) in dry ben- 
zene (4 ml.) were heated under reflux for 8-J 
hours and tie product isolated as in Example 

10 1. 17a - Ethyl - 17/3 - hydroxy - 6* - methyl- 
androsta -1:4- dien - 3 - one was obtained 
as a gum, A max . 245 ma (12,400) in ethanol. 

Example 32 
6* - Methylpregna - 1:4:16- tiiene - 3 : 20 - 

15 dione 

6« - Methylpregna - 4 : 16 - diene - 3 : 20 - 
dione (150 mg.), 2:3- dichloro - 5 : 6 - di- 
cyanobenzoquinone (150 mg.) and p - nitro- 
phenol (15 mg.) in dry benzene (5-mL) were 

20 heated under reflux for 7 hours and the 
product isolated as in Example 1, and puri- 
fied from ether/hexane (1 : 6). 6a - Methyl- 
pregna - 1:4:16 - triene - 3:20 - dione 
formed needles, m.p. 198 to 199° C, A mas . 241 

25 mix (22,710) in ethanol, iw. 1657, 1616, 1600, 
1586 cmr 1 in chloroform. 

Example 33 
17^ - Ethynyl - 17:5 - hydroxy - 6 - methyl- 
androsta -1:4:6- trim - 3 - owe 

30 17a - Ethynyl - 175 - hydroxy - 6 - methyl- 
androsta -4:6- dien - 3 - one (m.p. 202 tQ 
204° C.) (840 mg.) and 2:3- dichloro -5:6- 
dicyanobenzoquinone (840 mg.) in- dry ben- 
zene (12 ml.) were heated under reflux for 

35 3 hours and the product isolated as in Example 
1. 17a - EtJtynyl - 17fi - hydroxy - 6 - methyl- 
androsta - 1:4:6 - trien - 3 - one crystal- 
lised from acetone/hexane (1:6) in prisms, 
m.p. 148 tQ 150° C, Aniax. 228 ma (12,680), 

40 302.5 m,u (11.080), A infIe z. 250 ma (8,76V) 
in ethanol. 

Example 34 
17j# - Acetoxy - 4:6a - dimethylandrosta - 
1:4- dien - 3 - owe 

45 17/3 - Acetoxy - 4:6* - dimethylandrost - 
4 - en - 3 - one was prepared as follows : 

6* - Methyltestosterone (6 g.), thiophenol 
(4 ml.), formaldehyde (40% aqueous solution; 
3.3 ml.), triethylamine (4 ml.) and ethanol 

50 (10 ml.) were heated under reflux for 60 hours, 
then the mixture was poured into water con- 
taining potassium hydroxide (6 g.). The 
product was isolated with ether and purified 
by chromatography on alumina tQ give 6* - 

55 methyl - 4 - phenylthiomethyltestosterone 
m.p. 102 to 105° C. [a]T, 22 -45° (c, 1.016 in 
chloroform). 

The foregoing compound (2 g.) was treated 
with acetic anhydride (6 ml.) and pyridine 

60 (5 ml.) for i hour at 80° C. then poured into 
water. The precipitate was collected and dried, 
then dissolved in acetone (30 mL) and added 
to a mixture of Raney nickel (30 ml. settled 
sludge) and acetone (150 ml.) which had been 

65 previously heated under reflux for £ hour. 



Heating was continued for 44 hours then the 
nickel was removed by filtration and the fil- 
trate evaporated to dryness. Purification of the 
residue from methanol gave 17'ti - acetoxy - 
4:6* - dimethylandrost - 4 - en - 3 one s 70 
m.p. 154 to 156° C A WJX 250 mu (14,730) in 
ethanol. 

17/3 - Acetoxy - 4:6* - dimethylandrost - 
4 - en - 3 - one (460 mg.) and 2:3 - di- 
chloro -5:6- dicyanobenzoquinone (400 mg.) 75 
in dry benzene (10 ml.) were heated under re- 
flux for 24 hours, and the product was isolated 
as in Example 1. 17 P - Acetoxy - 4: 6a - di- 
methylandrosta - 1:4 - dien - 3 - one crys- 
tallised from methanol in prisms, m.p. 138 to 80 
140° C.3 A lliax 244 mu (13,295) in ethanol, 
v„ 1725, 1660, 1622, 1592 and 1403 cm.- 1 
in "Nujor, [a] D - l -ll° 0.57 in chloro- 
form). 

Example 35 85 
17/2 - Acetoxy - 2:6* - dimethylandrosta - 

1:4- dien - 3 - one ^ 

17# - Acetoxy - 2*:6<* - dimethylandrost - 
4 - en - 3 - one was prepared as follows : 

6* - Methyltestosterone (5 g.), ethyl oxalate 90 
(8 ml.), sodium hydride (2 g.) and dry ben- 
zene (120 ml.) were stirred for 24 hours, under 
nitrogen, then hexane (150 ml.) was added and 
the solids collected on a filter and dried. The 
product was treated with methyl iodide (10 95 
ml.), anhydrous potassium carbonate (6 g.) arid 
redistilled dimethylformamide (100 ml.) at 
100° C, for 18 hours, poured into water and 
the product isolated with ether. 

After evaporation of the ether, the residue *10( 
was treated with a solution of sodium (1 g.) in 
methanol (125 ml.) for 18 hours at 20 to 25° 
C. The solution was poured into water a the 
product again isolated with ether, and the resi- 
due remaining after evaporation of the ether 10f 
was acetylated with acetic anhydride (15 ml.) 
and pyridine (10 mL) at 100° C. for % hour. 
Chromatographic purification of the product 
on alumina (100 g.) and crystallisation from 
hexane gave 17# - acetoxy - 2?: 6 * - dimethyl- HC 
androst - 4 - en - 3 - one in prisms, m.p. 
122 to 123° C. or 144 to 145° C, [*]vr l + 
78° (c, 0.98 in chloroform). 

17/3 - Acetoxy - 2x:6* - dimethylandrost - 
4- en - 3 - one (40 mg.) and 2:3- dichloro - 11- 
5:6 - dicyanobenzoquinone (35 mg.) in dry 
benzene (2 mL) were heated under reflux for 
30 hours, and the product was isolated as in 
Example 1. 17/? - Acetoxy - 2:6a - dimethyl- 
androsta -1:4- dien - 3 - one was identified 12( 
by its ultra-violet absorption [A lll3S . 244 
(14,100) in ethanQl] and infra-red absorption 
("W 1728, 1662, 1620 and 1402 cm.' 1 in 

"Nujor). v U 

Example 36 §A 125 
6£ - Hydroxy - 6£ - methyl - 25D - spirosta - 
1:4- dien - 3 - o ne 
6'c - Hydroxy - 6£ - methyl - 25D - spirost - 
4 - en - 3 - one was prepared as follows: — 
3/3 - Acetoxy - 5*: 6« - epoxy - 5*:25D - 13( 
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spirostane (11.8 g.) in acetone (400 ml) was 
heated under reflux for 30 minutes with 
periodic acid (2.85 g.) in water (30 ml.). The 
solution was filtered and poured into water. 

5 The precipitate was collected and crystallised 
from methanol to give 3/?- acetoxy - 5a: 25D - 
spirostane - 5a: 6/3 - dial, needles, m.p. 286 
to288°C.,[a] D ^_98 0 . 

3£ - Acetoxy - 5a:25D - spirostane - 

10 5* : 6,8 - diol (7 g.) dissolved in pyridine (70 
ml.) was oxidised with chromium dioxide (7 
g.) in pyridine (70 ml.) for 48 hours at room 
temperature. The product was isolated with 
hot benzene. Crystallisation from chloroform/ 

15 methanol (1 : 3) gave 3/? - acetoxy - 5 - 
hydroxy - 5«:25D - spirostan - 6 - one, 
plates, m.p. 273 to 275° C, t«] D 23 - 127° 
(c, 0.886). 

3/5 - Acetoxy - 5 - hydroxy - 5*:25D - 

20 spirostan - 6 - one in tetrahydrofuran (200 ml.) 
was added to methylmagnesium iodide solu- 
tion, prepared from magnesium (2 g.) and 
methyl iodide (12 g.) in ether (200 ml.), and 
heated under reflux for 3 hours. Ammonium 

25 chloride solution was added and the product 
filtered off and crystallised from methanol to 
give 3j# : 5 : 6 - trilrydroxy - 6£ - methyl - 
5a: 25D - spirostane, needles, m.p. 166 to 170° 
C, [a] D "_84°(^ 0.322). 

30 The foregoing triol (2 g.) in pyridine (20 
ml.) was oxidised with chromium trioxide (2 
g.) in pyridine (20 mL) for 24 hours at room 
temperature. The product was isolated with 
benzene and crystallised from acetone /hexane 

35 (1 : 4) to give 5 : 6£ - dihydroxy - 6£ - methyl - 
5a:25D - spirostan - 3 - one, needles, m.p. 
243 to 245° C, [a] ^-75° ^ 0.292). 

6f - Hydroxy - 6$ - methyl - 25D - spirost - 
4 - en - 3 - one. The foregoing diol (800 mg.) 

40 was heated under reflux in methanol (50 ml.) 
containing sodium hydroxide (400 mg.) for 1 
hour. The product was isolated with ether and 
crystallised from acetone/hexane to give 6f - 
hydroxy - 6$ - methyl - 25D - spirost - 4 - 

45 en - 3 - one, needles, nLp. 233 to 235° C, 
[a] D 23 -52° (c, 0.73 in chloroform) A ma2C . 239 
mu (e= 13,730). 

6£ - Hydroxy - 6£ - methyl - 25D - spirost - 
4 - en - 3 - one (100 mg.) and 2:3- dichloro - 

50 5:6 - dicyanobenzoquinone (100 mg.) in dry 
benzene (4 ml.) were heated under reflux for 
21 hours and the product was isolated as in 
Example 1. 6£ - Hydroxy - 6£ - methyl - 
25D - spirosta - 1:4 - dien - 3 - one crys- 

55 tallised from acetone/hexane (1:4) in needles, 
m.p. 248 to 250° C, 243 m/x (13,965) 
in ethanol, v mSLX 3410, 1670, 1620 and 1595 
cm.- 1 in "Nujol" [*]» zz -m o (c, 0.06 in 
chloroform). 

60 Example 37 

9a - Fluoro - 11.6: 17/B - dihydroxy - 6*: 17a - 
dimethylandrosta -1:4- dien - 3 - one 
9a - Fluoro - llj#: 11 P - dihydroxy - 6a: 
17* - dimethykndrost - 4 - ene - 3 - one (100 
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mg.) and 2:3 - dichloro - 5:6 - dicyano- 65 
benzoquinone (90 mg.) in dry benzene (4 ml.) 
and dioxan (3 ml.) were heated under reflux 
for 20 hours and the product was isolated 
as in Example 1. 9* - Fluoro - lift: 11.8 - 
dihydroxy - 6a: 17a - dimethylandrosta -1:4- 70 
dien - 3 - one was obtained, /\ mai - 239 mu 
(12,600) in ethanol, u max 3360, 1662, 1621 
and .1600 cm- 1 in "Nujol". 

Example 38 

11a - Hydroxy - 6a - methylpregna - 1:4 - 75 
diene - 3 : 20 - dione 
ll ,a - - Hydroxy - 6a - methyipregn - 4 - 
ene - 3 : 20 - dione (40 mg.) and 2 : 3 - di- 
chloro -5:6- dicyanobenzoquinone (35 mg.) 
in dry benzene (2 ml.) were heated under re- 80 
flux for 20 hours, and the product was isolated 
as in Example 1, giving 11a - hydroxy - 6* - 
-7iietJiylpregna - 1:4 - diene - 3:20 - dione, 
Kxttx. 244 mu (15,130) in ethanol. 

Example 39 85 
6a - Metltyl - 16a: 17« - isopropylidenedioxy- 
pregna -1:4- diene - 3 : 20 - dione 

6a.- Methyl - 16a: 17a . wopropylidene- 
dioxypregn - 4 - ene - 3 : 20 - dione was pre- 
pared as follows : 90 

A solution of potassium permanganate (3 g.) 
in a mixture of acetone (130 ml.) and water 
(25 ml.) was added during 20 minutes to a 
stirred solution of 6a - methylpregna - 4: 16 - 
diene - 3 : 20 - dione (5.2 g.) in a mixture of 95 
acetone (160 ml.) and acetic acid (1.4 ml.). 
After treatment with sulphur dioxide, the pale 
yellow solution was decanted from inorganic 
salts, diluted with water, and the product ex- 
tracted with ether. The extract was washed 100 
with aqueous sodium bicarbonate, water, and 
then dried. Concentration to 30 ml. gave crys- 
tals which were purified from aqueous ethanol. 
16a: 17a - Dihydroxy - 6* - met/tylpregn - 
4 - ene - 3 : 20 - dione separated in needles, 105 
m.p. 223° to 225° C. H D 2l + 82° fc, 0.94 
in chloroform), \ mXt 240 my* (log e 4.19). 

A suspension of the foregoing compound 
(200 mg.) in acetone (15 ml.) was treated with 
1 drop of perchloric acid (72%). After 30 110 
minutes, the mixture was poured into water 
and the product collected and purified from 
aqueous ethanol. 6a - Methyl - 16*: 17a - iso- 
propylidenedioxypregn - 4 - ene - 3 : 20 - dione 
formed needles, m.p. 167° C, [aj^- 3 113° 115 
(c^.35 in chloroform), A llja2 240 (log e 

6a - Methyl - 16*: 17* - zVopropylidene- 
dioxypregn - 4 - ene - 3 : 20 - dione (40 mg.) 
reacted with 2:3- dichloro -5:6- dicyano- 120 
benzoquinone by the process of Example 38, 
gave 6a - metltyl - 16*: 17a - isopropylidene- 
dioxy pregna - 1:4 - diene - 3:20 - dione, 
K*x. 244 m/jL (e = 13,900) in ethanol, 
- wax. 1712, 1665. 1621 and 1600 cm.- 1 in 125 
"Nujol". 
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Example 40 
20/3 - Hydroxy - 6a - methylpregna -1:4- 
dien - 3 - one 
To a solution of 6j. - methylpregn - 4 - 
5 ene - 3fi:2Q& - diol (1 g.) in dry dioxan (5 
ml.) was added a solution cf 2 : 3 - dichloro - 
5:6- dicyano -1:4- benzoquinone (0.8 g.) 
in dry dioxan (5 ml.) and the mixture was kept 
at room temperature for 16 hours. The product 
10 was isolated as described in Example 1 and 
crystallised from aqueous methanol to give 
20/i? - hydroxy - 6 a - metlvylpregn - 4 - en - 
3 - one as needles, m.p. 170 to 171° C, 

EtOH 

+ .72° (c, 0.9 in chloroform), A nias . 242.5 

15 mu (log e 4.20). 

20/3 Hydroxy - 6a - methylpregn - 4 - 
en - 3 - one (200 mg.) and 2:3- dichloro - 
5:6- dicyanobenzoquinone (200 mg.) in dry 
benzene (4 ml.) were heated under reflux- for 

20 30 hours, and the product was isolated as in 
Example 1 to give 206' - hydroxy - 6* - 
metlvylpregna -1:4- diene - 3 : 20 - dione 
prisms, i W 3480, 1650, 1610, 1590 and 
1400 cm." 1 in "Nujol", >W 244 m». (14,240) 

25 in ethanol. 

Example 41 
20:20 - Bisethylenedioxy - 62 - methyl- 
pregna -1:4- dien - 3 - one 
20:20 - Bisetfrylenedioxy - 6* - methyl- 
30 pregn - 4 - en - 3 - owe was prepared as fol- 
lows: — 

, 3/2 - Hydroxy - 6 - methylpregn - 5 - en - 
20 - one (20 g.) was converted into its 20: 20- 
bisethyienedioxy derivative by treatment with 

35 ethylene glycol (250 mL) and toluene - p - 
sulphonic acid (1 g.) at 80° C, with slow 
distillation in vacuo ta remove water* for 5 
hours, followed by precipitation into water 
and purification from methanol. 

40 Oppenauer oxidation of the product (10 g.) 
with cyclohexanone (60 ml.) and aluminium 
r^.-butoxide (10 g.) in toluene (220 ml.) 
under reflux for 45 minutes gave 20:20 - 
bisethylenedioxy - 6* - methylpregn - 4 - 

45 en - 3 - one, A was . 240.5 mu (15,650) in 
ethanoL 

20:20 - Bisethylenedioxy - 6a ~ methyl- 
pregn - 4 - en - 3 - one (200 mg.) treated by 
the process of Example 40 gave 20:20 - bis- 
50 ethylenedioxy - 6a - methylpregna - 1:4 - 
dien - 3 - one, A mas . 244 my. (14,200) in 
ethanol, w 1662, 1625, 1602 and 1400 
cm." 1 in "Nujol". 

Example 42 
55 Ethyl - 6a - metlvyl - 3 - oxopregna - 1:4: 
17(20) - trien - 21 - oate 
Ethyl 6a - methyl - 3 - oxopregna - 4: 
17(20) - dien - 21 - oate (200 mg.) reacted 
with 2:3 - dichloro - 5:6 - dicyanobenzo- 
€0 quinone by the process of Example 40 gave 
ethyl 6* - metJryl - 3 - oxopregna -1:4: 
17(20) - trien - 21 - oate, A roax . 228 ray. 
(22,740) in ethanol. 



Example 43 

17/3 - Hydroxy - 6* - methyl - 17a - (prop - 65 
1 - ynyl) - androsta - 1:4- <f /s« - 3 - owe 
17/j - Hydroxy - 6/ - methyl - 17a _ (prop - 
1 - ynyl) - androst - 4 - en - 3 - one (1 g.) 
and 2:3 - dichloro - 5:6 - dicyanobenzo- 
quinone (800 mg.) in dry benzene (12 ml.) 70 
were heated under reflux for 10 hours and 
the product was isolated as in Example 1. 
175 - Hydroxy - 6* - metlvyl - 17a - (prop - 

I - ynyl) - androsta. -1:4- dien - 3 - one ex- 
hibited A Iias . 243 m/t (14,700) in ethanol, 75 

3605, 2240, 1663, 1615 and 1605 cm.- 1 
in chloroform. 

Example 44 

II - Oxo - 61 - methylpregna -1:4- diene - 

3 : 20 - dione 80 
6a - Methylpregn. -4 - ene.- 3:11:20- 
trione (40 mg.) reacted with 2:3- dichloro - 
5:6- dicyanobenzoquinone by the process of 
Example 38 gave 11 - oxo - 6a - methyl- 
pregna -1:4- diene - 3 : 20 - dione, A^ x 85 
239 mu (13,920) in ethanol. 

Example 45 
17a - Acetoxy - 6= - methylpregna - 1:4 - 
diene - 3 : 20 - dione 
17«* - Acetoxy - 6* - methylpregn - 4 - ene - 90 
3:20 - dione (180 mg.) reacted with 2:3 - 
dichloro -5:6- dicyanobenzoquinone by the 
process of Example 1 gave 17a - acetoxy - 
6* - methylpregna - 1:4 - diene - 3:20 -. 
dione, A U10S 244 mw (15,050) in ethanol. 95 

Example 46 
17* - Hexamyloxy -6*- viethylpregna - 
1 2*4"— diene - 3 : 20 - dione 
17/. - Hexamyloxy - 6 * - methylpregn - 4 - 
ene - 3:20 - dione (200 mg.) reacted with 100 
2:3 - dichloro -5:6- dicyanobenzoquinone 
by the process of Example 1 gave 17a - 
hexamyloxy - 6a - methylpregna - 1:4 - 
diene - 3:20 - dione, A max . 243.5 m« (14,920) 
in ethanol. "Nujol" is a Registered Trade 105 
iVIark 

WHAT WE CLAIM IS : — 

1. A process for the preparation of 3 - oxo - 
A 154 - 6 - methyl and 3 - oxo - A 1:4:6 - 6 - 
methyl steroids which process comprises re- 110 
acting the corresponding 3 - oxo - A 4 - 6 - 
methyl or 3 - oxo - A 4sfi - 6 - methyl steroid 
with 2:3- dicyano - p - benzoquinone, which 
may be additionally substituted with one or 
two chlorine atoms, in a solvent. 115 

2. A process as claimed in claim 1 wherein 
the corresponding 3 - oxo - A J - 6 - methyl 
or 3 - oxo - A' ,:0 - 6 - methyl steroids are 
reacted with 2:3- dicyano -5:6- dichloro - 
1:4- benzoquinone. 120 

3. A process as claimed in either of the pre- 
ceding claims wherein the solvent is benzene, 
dioxan, propyl acetate or acetic acid. 

4. A process as claimed in claim 1 wherein 

the reaction is carried out at a temperature be- 125 
tween 80° C and 110° C. 

5. A process as claimed in any one of the 
preceding claims wherein the reaction is car- 
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ried out in the presence of a catalytic quantity 
of p - nitropheaoL 

6. 3 - Oxo - A 1:4:6 - 6 - methyl steroids 
having, apart from substituents at the 16- and 
5 17-positions, the general formula 



35 



90 



95 




where A is hydrogen or a keto or hydroxyl 
group. 

7. 6a - Methylcholesta -1:4- dien - 3 - 
10 one. 

8.6- Methylcholesta -1:4:6- trien - 3 - 
one. 

9. 6« - Methyl - 25D - spirosta - 1:4 - 
dien - 3 - one, 
15 10. 6 - Methyl - 25D - spirosta - 1:4:6- 
trien - 3 - one. 

11. 6$ - Hydroxy - 6£ - methyl - 25D - 
spirosta -1:4- dien - 3 - one. 

12. 17/? - Hydroxy - 6a - methyiandrosta - 
20 l : 4 _ dien - 3 - one. 

13. 17\Q - Hydroxy - 6fi - methyiandrosta - 
1:4- dien - 3 - one. 

14. 17/? - Hydroxy - 6 - methyiandrosta - 
1:4:6- trien - 3 - one. 

25 15. 6a - Methyiandrosta - 1:4 - diene - 
3: 17 -dione. 

16. 6.6 - Methyiandrosta - 1:4 - diene - 
3 : 17 - dione. 

17. 6 - Methyiandrosta - 1:4:6 - triene - 
30 3: 17 -dione. 

18. I7fi - Hydroxy - 6a: 17a - dimethyl- 
androsta -1:4- dien - 3 - one. 

19. 17p - Hydroxy - 6 t ff:17a - dimethyl- 
androsta -1:4- dien - 3 - one. 

20. 17/8 - Hydroxy - 6:17« - dimethyl- 
androsta- 1:4: 6- trien- 3 - one. 

21. 17a - Ethynyl - 17J3 - hydroxy - 6a - 
methyiandrosta - 1:4 - dien - 3 - one. 



PROVISIONAL SPECIFICATION 
Improvements* in or relating to 6-Methyl Steroid Compound's) 



We, The Bhitish Drug Houses Limited, 
a British Company, of 16 — 34 Graham Street, 
City Road, London, N.l, do hereby declare 
this invention to be described in the following 
statement: — . 

This invention is for improvements in or 
relating tQ organic compounds and has parti- 
cular reference to the 1-dehydro derivatives of 
certain unsaturated steroidal 6-methyl-3-ones. 



In our copending Applications Nos. 17799 / 
802 > 004 )> 18H8/55 (No. 802,005), 

S?/^S 809 ' 465) > 2 «W57 (No! 

843,353) and 30878/57 (No. 852,683) methods 
are described for the preparation of 3 - oxo - 
A - and 3 - oxo - A 4:8 - 6 - methyl steroidal 
hormones which compounds often possess more 
potent biological properties than their cor- 
responding 6 - desmethyl analogues. 



60 



22. 17a - Ethyl - 17J3 - hydroxy - 6« - 
methyiandrosta - 1:4 - dien - 3 - one 40 

23. 17« - Vinyl - 17S - hydroxy - 6a - 
methyiandrosta - 1:4 - dien - 3 - one. 

24. 17a - (But - 1 - ynyl) - tffi - hydroxy - 
6a - methyiandrosta -1:4- dien - 3 - one 

25. 17a - Ethynyl - 176 - hydroxy - 6 - 45 
methyiandrosta -1:4:6- trien - 3 - one. 

26. 17J? - Acetoxy - 4:6a - dimethyl- 
androsta - 1:4- dien - 3 - one. 

27. 17£ - Acetoxy - 2:6a - dimethyl- 
androsta -1:4- dien - 3 - one. 50 

28. 9a - Fluoro - 11£: I7 t 0 - dihydroxy - 
6«: 17« - dimethylandrosta - 1:4 - dien - 3 -■ 
one. 

29. 17/3 - Hydroxy - 6a - methyl - 17a - 
(prop - 1 - ynyl) - androsta - 1:4 - dien - 55 
3 - one. 

30. 6a - Methylpregna - 1:4 - diene - 
3 : 20 - dione. 

31. 6~- Methylpregna - 1:4:6 - triene - 
3 : 20 - dione. 

32. 17a - Hydroxy - 6a _ methylpregna - 
1 : 4 - diene - 3 : 20 - dione. 

33. 17a - Hexamoyloxy - 6a - methyl- 
pregna -1:4- diene - 3 : 20 - dione. 

34. 11a - Hydroxy - 6a - methylpregna - 65 
1:4- diene -3: 20- dione. 

35. 11 - Oxo - 6a - methylpregna - 1:4 - 
diene - 3 : 20 - dione. 

36. 6a: 16a - Dimethylpregna -1:4- diene - 

3 : 20 - dione. 70 

37. 6a - Methylpregna - 1:4: 16 - triene - 
3 : 20 - dione. 

38. 6a - Methyl - 16a : 17a - wopropylidene- 
dioxypregna - 1:4 - diene - 3:20 - dione. 

39. 205 - Hydroxy - 6a - methylpregna - 75 
1:4- dien - 3 - one. 

40. 20: 20 - Bisethylenedioxy - 6a - methyl- 
pregna -1:4- dien - 3 - one. 

41. Ethyl- 6a - methyl - 3 - oxopregna - 
l:4:17(20)-trien-21-oate. 80 

42. 17a - Acetoxy - 6a - methylpregna - 
1:4- diene- 3:20-dione. 

43. A process for the preparation of 3 - 
oxo - A 1:4 - 6 - methyl and 3 - oxo - A 1M:6 - 

6 - methyl steroids substantially as described 85 
with reference to any one of the specific 
examples hereinbefore set forth. 

A. G. R. CLARKE, 
Agent for the Applicants. 
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It is an object of the present invention to 
provide a process for the conversion of 3 - 
oxo - A* - 6 - methyl and 3 - oxo - A ls6 - 6 - 
methyl steroidal derivatives into the corres- 
5 ponding 1 - dehydro - derivatives which arc 
a new class of compounds often possessing 
high biological activity. 

The present invention provides new 1 - 
dehydro - derivatives of 3 - oxo - A- :G - 6 - 
10 methyl and certain 3 - oxo - A 4 - 6 - methyl 
steroids having the formula 



Me 



o 




Me (I) 

(with or without a double bond at the 6:7 
position) which 1 - dehydro - derivatives are 
15 of value on account of their biological proper- 
ties or as intermediates in the preparation of 
compounds with useful biological properties as 
herein indicated or as is apparent to those 
skilled in the art. 
20 According to the present invention there 
is provided a process for the preparation of 
3 - oxo - A 1:1 -_6 - methyl and 3 - oxo - 
A 1:4;6 - 6 - methyl steroids which process com- 
prises treating the corresponding 3 - oxo - 
A 1 - 6 - methyl or 3 - oxo - A 4:6 - 6 - methyl 
steroids having the formula 



Me. 




(II) 

(with or without a double bond at the 6:7 
position) with 2:3 - dicyano - P - benzo- 

30 quinone which may be additionally substituted 
with one or two chlorine atoms, in a solvent. 
Preferably 2:3 - dicyano - 5:6 - dichloro - 
1:4- benzoquinone is employed. 
The choice of solvent is not critical pro- 

35 viding both the steroid and quinone are soluble 
and stable therein. Benzene, dioxan, propyl 
acetate and acetic acid are preferred. Other 
solvents that may be employed include chloro- 
benzene, diethyleneglycol diethyl ether, phene- 

40 tole, dimethylformamide or nitrobenzene. The 



dehydrogenation is preferably performed at an 
elevated temperature and conveniently be- 
tween 80° C. and 110° C. Theoretically the 
reaction is best performed under nitrogen, but 
this precaution has little practical significance 45 
in the majority of cases herein. The rate of 
dehydrogenation may be increased by addition 
of a catalytic quantity of a proton donor and 
in particular by the addition of a catalytic 
quantity of p - nitrQphenol. Completion of the 50 
reaction is generally indicated by discharge 
of the colour of the quinone and/or by the 
fact that further quantities of the hydroquinone 
derivatives are no longer deposited from the 
hot reaction liquors. Alternatively, completion ™ 
of the reaction may be determined by estimat- 
ing the quantity of quinone present in the re- 
action liquors by standard methods well 
known to those skilled in the art 

The 1 - dehydro steroidal derivative is "0 
isolated from the reaction liquors by any con- 
venient procedure. Thus the reaction liquors 
may be filtered to remove the sparingly sol- 
uble hydroquinone, extracted with aqueous 
alkali to remove phenolic products, evaporated 65 
ta dryness, under reduced pressure if desired, 
and the residual solids crystallised in the usual 
way. Other methods will be apparent to those 
skilled in the art, _ n 

The process of the invention is of wide /u 
applicability and may, in general, be applied 
to 3 - oxo - A 1 - 6 - methyl and 3 - oxo - 
A l!6 - 6 - methyl derivatives of androstane, 
pregnane, cholestane and spirostane, addition- 
ally substituted by such groups -as oxo (in- 75 
eluding 20 - oxo - 16 - ene), hydroxy, aikoxy, 
acyloxy, fluoro, alkyl and ethinyl. 

The invention also provides the following 
new steroidal 6 - methyl - 1:4 - dien - 3 - 
ones and 6 - methyl - 1:4:6 - trien - 3 - 80 
ones which are of value in steroid technology, 
in the furtherance of steroidal research and in 
the application of steroidal materials to veteri- 
nary or medical practice, whether as tablets, 
elixirs, injections, implants, or other types of 85 
pharmaceutical preparation well known to 
those skilled in the art. 

Cholestane series 

6* - Methylcholesta - 1:4- dien - 3 - one 
and 6 - methylcholesta - 1:4:6- trien - 3 - 90 
one which are of value as tools in the study 
of the regulation of blood cholesterol levels. 
Spirostane series 

6z - Methyl - 25D - spirqsta -1:4- dien - 
3 - one and 6 - methyl - 25D - spirosta - 95 
1:4:6 - trien - 3 - one which are of value 
as intermediates in the preparation of 6 - 
methylated aromatic steroid hormones. 

Androstane series 
lift - Hydroxy - 6* - methylandrosta -1:4- 100 

dien - 3 - one 
17 ft - Hydroxy - 6/3 - methylandrosta -1:4- 

dien - 3 - one 
17# - Hydroxy - 6 - methylandrosta - 1:4:6- 

trien - 3 - one 105 
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6a - Methylandrosta -1:4- diene - 3:17- 
dione 

6/3 - Methylandrosta -1:4- diene - 3 : 17 - 
dione 

5 6 - Methylandrosta - 1:4:6 - triene - 3 : 17 - 
dione 

17 t /j - Hydroxy - 6a: 17a - dimethylandrosta - 

1:4- dien - 3 - one 
17/3 - Hydroxy - 60 : 17a - dimethylandrosta - 
10 r 1:4- dien - 3 - one 

17/3 - Hydroxy - 6 : 17a - dimethylandrosta - 

1:4:6- trien - 3 - one 
17a - Ethinyl - 17£ - hydroxy - 6a - methyl- 
andrQSta -1:4- dien - 3 - one 
15 17a - Ethyl - 17,8 - hydroxy - 6a - methyl- 
androsta -1:4- dien - 3 - one 
17a - Vinyl - 17/2 - hydroxy - 6a - methyl- 
androsta -1:4- dien - 3 - one 
17« - (But - 1 - ynyl) - 178 - hydroxy -6a- 
20 methylandrosta -1:4- dien - 3 - one 

17a - Ethinyl - 17 7? - hydroxy - 6 - methyl- 
androsta - 1:4:6 - trien - 3 - one 
which are of value as intermediates in the 
preparation of 6-methylated aromatic steroidal 
25 hormones, as intermediates in the preparation 
of biologically active compounds and in some 
cases on account of their biological proper- 
ties. 

Pregnane series 
30 6a - Methyipregna - 1:4 - diene - 3:20 - 
dione 

6 - Methyipregna - 1:4:6 - triene - 3 : 20 - 
dione 

17a - Hydroxy - 6a - methyipregna - 1:4 - 
35 diene - 3 : 20 - dione 

17a - Caproyloxy - 6a - methyipregna -1:4- 

diene - 3 : 20 - dione 
11a _ Hydroxy - 6a - methyipregna - 1:4 - 

diene - 3 : 20 - dione 
40 11 - Oxo - 6a - methyipregna -1:4- diene - 

3 : 20 - dione 
6a:16« - Dimethylpregna - 1:4 - diene - 

3 : 20 - dione 
21 - Fluoro - 6a - methyipregna - 1:4 - 
45 diene - 3 : 20 - dione 

17a: 21 - Dihydroxy - 6a - methyipregna 

1:4 - diene - 3 : 11 : 20 - trione and its 

acetate 

11^?: 17a: 21 - Tnhydroxy - 6a - methyl- 
50 pregna -1:4- diene - 3 : 20 - dione and 
its acetate 

6a - Methyipregna - 1 : 4 : 16 - triene - 3 : 20 - 
dione 

which are of vahie as intermediates in the 
55 preparation of compounds with valuable bio- 
logical properties such as progestational 
properties or properties associated with the 
adreno-cortical hormones or as intermediatEs in 
the preparation of compounds with useful bio- 
60 logical properties. Thus, for example, 17« : 21 - 
dihydroxy - 6a - methyipregna -1:4- diene - 
3:11:20 - trione and its acetate and lift: 
17a : 21 - trihydroxy - 6a - methyipregna - 
1:4- diene - 3 : 20 - trione and its acetate 
65 are of value on account of their hydrocortisone- 



like anti-inflammatojry properties. 

Following is a description by way of example 
of methods of carrying the invention into 
effect. 

Example 1 70 
6a - Methyipregna - 1:4 - diene - 3:20 - 
dione 

6a - Methylprogesterone (650 mg.) and 
2:3- dichloro -5:6- dicyanobenzoquinone 
(500 mg.) in dry benzene (30 ml.) were boiled 75 
under reflux for 12 hours. The solids were 
removed by filtration, and the filtrate diluted 
with ether and washed with 4% aqueous 
sodium hydroxide, then with water, dried 
(NaaSOJ, stirred with decolourising charcoal, 80 
filtered and the solvent evaporated. Crystallisa- 
tion from hexane gave 6a - methyipregna - 
1:4- diene - 3 : 20 - dione, prisms, m.p. 140 
to 141° C, [al^+HO 0 (c, 0.22 in chloro- 
form); 245 mfi (15,400) in ethanol 85 
*.««. 1697, 1655, 1616, 1.602 cm.- 1 (in chloro- 
form). 

Example 2 

6 - Methyipregna - 1:4:6 - triene - 3:20 - 

dione 90 
6 - Methyipregna -4:6- diene - 3 : 20 - 
dione (200 mg.) and 2:3- dichloro -5:6- 
dicyanobenzpquinone (200 mg.) in dry ben- 
zene (10 ml.) were heated under reflux for 7 
hours. The product was isolated as in the 95 
previous example. 6 - Methyipregna -1:4:6- 
triene - 3 :20 - dione separated from acetone/ 
hexane (1:6) in rods, m.p. 168° Q, [<*]„ + 
100° (c, 0.25 in chloroform) A max 228 m/* 
(12,240), 303 m M (10,860) A infl03C ' 251 mu 
(8,280) in ethanol. 

Example 3 

6 - Methylandrosta - 1:4:6- triene - 3 : 17 - 
dione 

6 - Methylandrosta - 4: 6 - dione - 3 : 17 - 
dione (60 mg.) and 2:3 - dichloro - 5:6 - 
dicyanobenzoquinone (50 mg.) in dry ben- 
zene (4 ml.) were heated under reflux for 12 
hours, then the product was isolated as in 
previous examples. 6 - Methylandrosta - 
1:4:6 - triene -3:17- dione formed prisms, 
[from acetone/hexane, (1:5)] m.p. 219 to 
221° C, [a] D 22 + 84° (c, 0.21 in chloroform), 
*m«. 227 m/x (12,720), 301 mfx (11,720) 
Aiofiex. 250 ntyt (9,050) in ethanol. 

Example 4 

17£ - Hydroxy - 6a - methylandrosta -1:4- 
dien - 3 - one 
6« - Methyltestosterone (120 mg.) and 2:3- 
dichloro - 5:6 - dicyanobexizoquinone (120 
mg.) in dry benzene (6 ml.) were heated under 
reflux for 16 hours, and tie product isolated 
as in previous examples. 17y§ - Hydroxy - 
6a - methylandrosta -1:4- dien - 3 - one 
separated from ether/hexane (1:4) in prisms, 
m.p. 136 to 139° C, [a] D 21 + 2° ( c . s 0.09 in 
chloroform), X^ T 244 m/t (13,270) in ethanoL 
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Example 5 

17 ft - Hydroxy - 6£ - methylandrosta -1:4- 
diehe - 3 - one 
6/3 - Methyltestosterone, treated as de- 
5 scribed for the 6* - methyl isomer, gave 17 P - 
hydroxy - 6fi - methylandrosta -1:4- dien - 
4 - one, prisms from ether, m.p. 188 to 190° 
G, K-lx. 245 mu (14,070) in ethanoL 

Example 6 

10 17 P - Hydroxy - 67?: 17* - dhnethylandrosta - 
1:4- ^iew - 3 - one 
6/2: 17a - Dimethyltestosterone (100 mg.) 
and 2:3 - dichloro - 5:6 - dicyanobenzo- 
quinone (100 mg.) in dry benzene (4 ml.) were 
15 heated under reflux for 7 hours, when the 
product was isolated as in previous examples. 
17/3 - Hydroxy - 63:17* - dihydroxy- 
androsta -1:4- dien - 3 - one separated from 
ether/hexane (1:6) in needles, H„ 2 *— 17° 
20 (c, 023 in chloroform), m.p. 118 to 120° G, 
Aaax. 245 m/A (14.480). 

Example 7 
Purified dioxan (5 ml.) was substituted for 
benzene in the previous Example, with similar 
25 results. 

EXAMPLE 8 
n-Propyl acetate (5 ml.) was substituted for 
benzene in Example 1 with similar results. 

Example 9 

30 Acetic acid (5 ml) was substituted for ben- 
zene in Example 1 with similar results. 

Example 10 
6* - MetJiylpregna - 1:4 - diene - 3:20 - 
dione 

35 6a - Methylprogesterone (100 mg.), 2:3 - 
dichloro -5:6- dicyanobenzoquinone (90 mg.) 
and p - nitrophenol (10 mg.) in dry benzene 
were heated under reflux for 6 hours and the 
product isolated as in Example 1. 6a - Methyl- 

40 pregna -1:4- diene - 3 : 20 - dione was ob- 
tained, m.p. and mixed m.p. 139 to 141° G 
with the sample obtained in Example 1, A max> 
245 m/x (15,450) in ethanoL 

Example 11 

45 2:3 - Dicyanobenzoquinone was substituted 
for the dichlorodicyanobenzoquinone in the 
previous example, and the mixture heated 
under reflux for 24 hours. 6* - Methylpregna - 
1:4- diene - 3 : 20 - dione, m.p. 139 to 140° 

50 C, A max . 245 ma (15,320) in ethanoi was ob- 
tained. 

Example 12 
17a - Hydroxy - 6a - methylpregna -1:4- 
diene - 3 : 20 - dione 

55 17a - Hydroxy - 6a _ methylprogesterone 
(200 mg.) and 2:3- dichloro -5:6- dicyano- 
benzoquinone (200 mg.) in dry benzene (4 ml.) 
were heated under reflux for 7 hours, and the 
product isolated as in Example 1. 17* - 

60 Hydroxy - 6a - metJrylpregna -1:4- diene - 
3:20 - dione separated from acetone/hexane 



(1:4) in prisms, m.p. 235 to 237° C, [>] D 18 
-f 12° (c, 029 in chloroform), A mai 244.5 m/t 
(14,700) in ethanoi. 

Example 13 
6a : 16a - Dimethylpregna -1:4- diene - 

3 : 20 - dione 
6a: 16a _ Dimethylprogesterone (100 mg.) 
and 2:3 - dichloro - 5:6 - dicyanobenzo- 
quinone (80 mg.) in dry benzene (8 mL) were 
heated under reflux for 22 hours and the 
product isolated as in Example 1. 6a: 16a - 
Dimethylpregna -1:4- diene - 3 : 20 - dione 
crystallised from acetone/hexane (1:3) in 
prisms, m.p. 132 to 134° C, A^. 245 m,"- 
(13,900) in ethanoL 

Example 14 
6/ - Methylcholesta -1:4 -dim - 3 - one 
6a - Methylcholest - 4 - en - 3 - one (150 
mg.) and 2:3 - dichloro - 5:6 - dicyano- 
benzoquinone (120 mg.) in dry benzene (8 
ml.) were heated under reflux for 18 hours, 
then the product was isolated as in Example 
1. 6a - Methylcholesta - 1:4 - dien - 3 - one 
was obtained as a gum, [j]d 2> + 21 0 (c, 0.15 
in chloroform) A ;nax . 245 m« (13,700) in 
ethanoi. 

Example 15 
6 - Methylcholesta -1:4:6- trien - 3 - one 
6 - Methylcholesta -4:6- dien - 3 - one 
(250 mg.) and 2 : 3 - dichloro -5:6- dicyano- 
benzoquinone (200 mg.) in dry benzene (20 
ml.) were heated under reflux for 10J hours, 
then the product was isolated as in Example 
1. 6 - Methylcholesta - 1:4:6 - trien - 3 - 
one crystallised from aqueous ethanoi in 
prisms, m.p. 80 to 81° C. 229 ma 

(11,440), 303 m« (9,290) X iaticx . 250 nut 
(8,460). 

Example 16 
6a - Methyl - 25D - spirosta -1:4- dien - 
3 - one 

6a - Methyl - 25D - spirost - 4 - en - 3 - 
one (50 mg.) and 2:3- dichloro - 5 : 6 - di- 
cyanobenzoquinone (45 mg.) in dry benzene 
(4 ml.) were heated under reflux for 35 hours, 
and the product isolated as in Example 1. 
6* - Methyl - 25D - spirosta -1:4- dien - 
3 - one separated from methylene chloride/ 
methanol (1:4) in needles, m.p. 237 to 239° 110 
G, A^. 244 m« (15,330), [*] D 2 ° - 34° (c, 0.19 
in chloroform). 

Example 17 
6 - Methyl - 25D - spirosta -1:4:6- trien - 

3 -one 115 
6 - Methyl - 25D - spirosta - 4: 6 - dien - 
3 - one (210 mg.) and 2:3- dichloro -5:6- 
dicyanobenzoquinone (160 mg.) in dry ben- 
zene (20 ml.) were heated under reflux for 11 
hours, then the product was isolated as in 120 
Example I. 6 - Methyl - 25D - spirosta - 
l : 4:6 - trien - 3 - one formed needles from 
methylene chloride/methanol (1 : 3), nxp. 253 
to 255° G, A™,. 228 mu (13,110), 303 m« 
(1 1,252), A iafIox . 250 mix (9,260). 125 
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Example 18 
17 & - Hydroxy - 6 - methylandrosta - 
1:4:6- trien - 3 - one 
17 - Hydroxy - 6 - methylandrosta -4:6- 
5 dien - 3 - one (100 mg.) and 2: 3 - dichloro - 
5:6 - dicyanobenzoquinone (85 mg.) in dry 
benzene (4 ml.) were heated under reflux for 
13 hours, then the product was isolated as in 
Example 1. 17/? - Hydroxy - 6 - methyl- 
10 androsta - 1:4:6 - trien - 3 - one separated 
from ether/hexane (1 : 4) in prisms, m.p. 169 
to 170° C, A max . 228 mu (11,470), 251 mu 
(8,020), 302.5 mu (10,520) h ^ 

Example 19 

15 6a - Methylandrosta -1:4- diene - 3 : 17 - 
{/zone 

6a - Methylandrost - 4 - ene - 3:17 - 
dione (120 mg.) and 2:3 - dichloro - 5:6 - 
dicyanobenzoquinone (100 mg.) in dry ben- 

20 zene (10 ml.) were heated under reflux for 24 
hours, then the product was isolated as in 
Example 1. 6a - Methylandrosta - 1:4 - 
diene - 3 : 17 - dione separated from acetone/ 
hexane (1 : 6) in prisms, m.p. 210 to 212° Q. 

25 A-max. 243 ma (14,540), M^+103 ( c , 0.28 
m chloroform). 

Example 20 
6ft - Methylandrosta - 1:4- - 3 : 17 - 

30 6£ - Methylandrost - 4 - ene - 3:17 - 
dione (80 mg.) and 2:3 - dichloro - 5:6 - 
dic^anobenzioquinone (70 mg.) in dry benzene 
(7 ml.) were heated under reflux for 13 hours, 
then the product was isolated as in Example 1. 

35 6£ - Methylandrost - 4 - ene - 3 : 17 - dione 
crystallised from ether/hexane (1:5) in 
needles, m.p. 176 to 178° G, A raax 243 mu 
(14,000), [*] D 20 +102 (c, 0.19 in chloroform). 
Example 21 

40 2:3 - Dicyanobenzoquinone (50 mg.) was 
substituted for the dichloro - dicyanobenzo- 
quinone in Example 3, and heating was con- 
tinued for 20 hours with similar results. 
Example 22 

45 17&- Hydroxy -6*il7*- Dimethylandrosta- 
1:4- dien - 3 - one 
17 P - Hydroxy - 6a : 17« - dimethylandrost - 
4 - en - 3 - one (60 mg.) and 2:3- dichloro - 
5:6 - oUcyanobenzoquinone (50 mg.) in dry 

50 benzene (4 ml.) were heated under reflux for 10 
hours, then the product was extracted as in 
Example 1. YTp - Hydroxy - 6a: 17* - du 
methylandrosta -1:4- dien - 3 - one crystal- 
lised from ether/hexane (1:8) in rectangular 

55 prisms, mp. 143 to 144° CL A™ 244 mu 
(14,080) methanol. 

Example 23 
17£ - Hydroxy - 6: 17a - dimethylandrosta - 
1:4:6- trien - 3 - one 

60 17/3 - Hydroxy - 6 : 17* - dimethylandrosta - 
4:6- dien - 3 - one (110 mg.) and 2: 3 - di- 
chloro -5:6- dicyanobenzoquinone (90 mg.) 
in dry benzene (10 ml.) were heated under re- 
flux for 20 hours, and the product isolated as 

65 in Example 1. 17 fi - Hydroxy 6: 17a - di- 



methylandrosta - 1:4:6 - trien - 3 - one 
separated from ether/hexane (1 : 3) in needles, 
m.p. 148 to 149° C, 229 mu (12,780), 
250 ma (8,840), 303 mu (11,215) in ethanol. 

Example 24 70 
17« - Ettenyl - 17/? - hydroxy - 6a . methyl- 
androsta -1:4- dien -3 - one 

6a - Methylethisterone (150 mg.) and 2 : 3 - 
dichloro - 5:6 - dicyanobenzoquinone (170 
mg.) and p - nitrophenol (15 mg.) in dry 75 
benzene (8 ml.) were heated under reflux for 
18 hours, and the product isolated as in 
Example 1. 17a - Ethinyl - 17/? - hydroxy - 
6a - methylandrosta - 1:4 - dien - 3 - one 
separated from ether/hexane (1 : 1) in prisms, 80 
nxp 140 to 142° C, 244 mu (13,730) 
methanol. J 

Example 25 
17« -JVinyl - 170 - hydroxy - 6a - metlryU 

androsta -1:4- dien - 3 - one 85 

17* - Vinyl - 17 P - hydroxy - 6a - methyl- 
androst - 4 - en - 3 - one (0.5 g.) and 2:3 - 
dichloro -5:6- dicyanobenzoquinone (0.5 g.) 
in dry benzene (10 ml.) were heated under 
reflux for 26 hours. 17a - Vinyl - 17fi - 90 
hydroxy - 6a - methylandrosta - 1:4 - dien - 
3 - one, isolated as in Example 1, crystallised 
from acetone/hexane (1 : 4) in prisms, nxp. 187 
to 189° C, [a] D - + 3 ° (c 3 0.18 in chloroform) 
A max . 244.5 mu (14,760) in ethanol. 95 

Example 26 
17a - (But - 1 - ynyl) - 17J3 - hydroxy - 6a - 
methylandrosta -1:4- dien - 3 - one 

17a - (But - 1 - ynyl) - 17/3 - hydroxy - 
6a - methylandrost - 4 - en - 3 - one (200 mg.) 100 
and 2:3 - dichloro - 5:6 - dicyanobenzo- 
quinone (160 mg.) in dry benzene (15 ml.) 
were heated under reflux for 20 hours and the 
product isolated as in Example 1. 17a - 
(But - 1 - ynyl) - 17 Q - hydroxy - 6a - metlryl- 105 
androsta - 1:4 - dien - 3 - one crystallised 
from ether/hexane (1:4) in needles, m.p. 133 
to 136° C, Ajaax 245 m/* (13,370) in ethanol. 

Example 27 

17a: 21 - Dihydroxy - 6a metlvylpregna - 110 
1:4- diene - 3 : 11 : 20 - trione 
6a - Methylcortisone (200 mg.) and 2:3 - 
dichloro - 5:6 - dicyanobenzoquinone (200 
mg.) in purified dioxan (5 mL) were heated 
under reflux until no further deposition of 115 
2:3 - dichloro - 5:6 - di<^anohychT)quinone 
(gHstening plates) was observed (8 hours). The 
mixture was diluted with chloroform, the solids 
removed by filtration, and the solution washed 
with 5,% sodium hydroxide solution saturated 120 
with sodium chloride until no mojre colour 
was removed in the aqueous phase. The chloro- 
form was then washed with saturated sodium 
chloride solution, dried (N^SO^) and evap- 
orated. Purification from ethyl acetate/hexane 125 
(1:2) gave 17a:21 - dihydroxy - 6a - methyl- 
pregna - 1:4 - diene 3:11:20 - trione in 
prisms, nxp. 231 to 234° G, 238.5 m« 
(14,130) in ethanol. 
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Example 28 
21 - Acetoxy - 17a - liydroxy - 6a - methyl- 
pregna -1:4- diene - 3 : 11 : 20 - trione 
6* - Methylcortisone acetate (60 mg.) and 
5 2:3- dichloro -5:6- dicyanobenzoquinone 
(50 mg.) in purified dioxan (3 ml.) were heated 
under . reflux for 10 hours, and the product 
isolated as in Example 27. 21 - Acetoxy - 
17a - liydroxy - 6a - methylpregna - 1:4 - 
10 diene - 3 : 11 : 20 - trione was identified by its 
ultra-violet absorption spectrum, (A max . 238.5 
mju. [e = 13,740] in ethanol) and infra-red 
absorption spectrum (A max . 1664, 1622, 1603 
cm.— 1 in chloroform). 

15 Example 29 

11^:17*: 21 - Trihydroxy - 6a - methyl- 
pregna -1:4- diene - 3 : 20 - dioiie 
6a - Methyl - hydrocortisone (100 mg.) and 
2:3- dichloro -5:6- dicyanobenzoquinone 

20 (90 mg.) in anhydrous dioxan (5 ml.) were 
heated under reflux for 18 hours. Isolation 
as described under Example 27, and puri- 
fication from aqueous acetone, gave 11/?: 17a: 
21 - trikydroxy - 6a - methylpregna - 1:4 - 

25 diene - 3 : 20 - dime, m.p. 204 to 208° C. 
I*]d 22 + 98° 0.21 in dioxan), A^ 243' 
mu (e 14,600) (in ethanol). 

Example 30 
21 - Acetoxy - 11,#: 17a - dihydroxy - 6a - 

30 methylpregna -1:4- diene - 3 : 20 - dione 

21 - Acetoxy - lljS: 17a - dihydroxy - 6a - 
methylpregn - 4 - ene - 3 : 20 - dione (60 mg.) 
and 2:3 - dichloro - 5:6 - dicyanobenzo- 
quinone (50 mg.) were heated in purified di- 

35 oxan (4 ml.) under reflux for 12 hours. The 
product, isolated as in Example 27 was puri- 
fied from aqueous acetone to give 21 - 
acetoxy - lljS: 17a - dihydroxy - 6a - methyl- 
pregna -1:4- diene - 3 : 20 - dione, m.p. 203 

40 to 206° C, [«]d 22 + 103° (c, 0.12 in dioxan), 
A ma x. 243.5 mu (e= 14,750) in ethanol. 



Example 31 
17a - Ethyl - 17S - hydroxy - 6a - methyl- 
androsta -1:4- dien - 3 - one 
17a - Ethyl - 17$ - hydroxy - 6a - methyl- 43 
androst - 4 - en - 3 - one (270 mg). and 2:3- 
dichloro -5:6- dicyanobenzoquinone (270 
mg.) and p - nitrophenol (30 rag.) in dry ben- 
zene (4 ml.) were heated under reflux for 8£ 
hours and the product isolated as in Example 50 
1. 17a - Ethyl - 17/? - hydroxy - 6a - methyl- 
androsta -1:4- dien - 3 - one was obtained 
as a gum, A max ^ 245 ma (12,400) in ethanol. 
Example 32 

6a - Methylpregna - 1 : 4: 16 - triene - 3 : 20 - 55 
dione 

6a - Methylpregna - 4: 16 - diene - 3 : 20 - 
dione (150 mg.) 2:3 - dichloro - 5:6 - ■ di- 
cyanobenzoquinone (150 mg.) and p - nitro- 
phenol (15 mg.) in dry benzene (5 ml.) were . €0 
heated under reflux for 7 hours and the product 
isolated as in Example 1, and purified from 
ether/hexane (1 : 6). 6a - Methylpregna -1:4:. 
16 - triene - 3:20 - dione formed needles, 
m.p. 198 to 199° C, A rojI2t . 241 mu (22,710) 65 
in ethanol, A wax . 1657, 1616, 1600, 1586 
cmr 1 in chloroform. 

Example 33 
17a - Ethinyl - 17ft - hydroxy - 6 - methyl- 

androsta - 1:4:6- trien - 3 - one 70 

17a - Ethinyl - 17 fi - hydroxy - 6 - methyl- 
androsta -4:6- dien - 3 - one (m.p. 202 to 
204° C.) (840 mg.) and 2:3- dichloro -5:6- 
dicyanobenzoquinone 4 (840 mg.) in dry ben- 
zene (12 ml.) were heated under reflux for 3 75 
hours and the product isolated as in Example 
1. 17a - Ethinyl - 17 ft - hydroxy - 6 - methyl- 
androsta -1:4:6- trien - 3 - one crystallised 
from acetone/hexane (1:6) in prisms, m.p. 
148 to 150° C, A max 228 ma (12,680), 302.5 80 
m« (11.080), A iuflcx 250 m« (8,760) in 
ethanol. 

A. G. R. CLARKE, 
Agent for the Applicants. 
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